Suimary Various aspects of adult diet have been linked to breast cancer development. These include intake of fat (risk factor), and intake of fibre, soy protein and vitamins A, C and E (protective factors). Results of previous studies have been inconsistent. We examined the possible associations between breast cancer and various indices of nutrient and food intake in two Chinese populations who are at relatively low risk for breast cancer (one-fifth the rate in US white women). Two case-control studies of breast cancer were conducted in the cities of Shanghai and Tianjin, China. In Shanghai, 534 women aged 20-69 years with histologically confirmed breast cancer were recruited, whereas in Tianjin 300 women aged 20-55 years with histologically confirmed breast cancer were interviewed. All controls were community controls who were individually matched to the cases by sex and age (case-control ratio= 1:1). All interviews were conducted in person. Findings from the two studies were similar, although the diets in Shanghai and Tianjin were different in many respects. Cases and controls were similar in their consumption of soy protein, measured either in absolute levels or as percentages of total protein. Overall, all components of dietary fat (saturated fat, monounsaturated fat. polyunsaturated fat) showed a modest, non-significant association with breast cancer after adjustment for energy intake and other non-dietary risk factors for breast cancer. Intake of crude fibre, carotene and vitamin C. on the other hand, exhibited strong, statistically significant inverse associations with breast cancer risk. The last three indices were highly correlated, rendering it impossible to disentangle their individual effects; they were closely associated with intake of green vegetables in the two study populations. Vitamin E intake was unrelated to breast cancer risk in Shanghai and Tianjin. In the multivariate logistic regression model which included all non-dietary risk factors for breast cancer and energy intake, Shanghai women in the lowest tertile of crude fibre intake and highest tertile of fat intake had a 2.9-fold increased risk for breast cancer relative to those in the highest tertile of crude fibre intake and lowest tertile of fat intake. The comparable relative risk in Tianjin women was 2.4. Our data indicate a strong protective effect against breast cancer development with intake of foods rich in fibre, vitamin C and carotene. Our results are also compatible with dietary fat having a modest, positive effect on breast cancer risk within the range of exposure experienced by women in China. Our study does not support the hypothesis that high intake of soy protein protects against breast cancer.
The search for a dietary component to the aetiology of breast cancer has been the subject of numerous epidemiological studies. The majority of these studies have focused on a possible relationship with dietary fat. Results to date have been equivocal. Eleven of 16 case-control studies in which specific individual estimates of fat intake are available show evidence of a modest, positive association (Howe, 1992) . On the other hand, the overall evidence from ten prospective studies, each of which has at least 50 incident cases of breast cancer, does not support such an association (Hunter and Willett, 1993) .
A number of case-control and cohort studies have examined the possible associations between breast cancer and dietary intake of fibre and vitamins A, C and E. In general, results of case-control studies demonstrate a reduced risk of breast cancer with high intake of fibre, vitamin C and Pcarotene, but no relationship with intake of retinol and vitamin E (Howe et al., 1990 ; Lee et al., 1991; Zanrdze et al., 1991; Hunter and Willett, 1993 January 1995 (Willett et al., 1992; Hunter et al., 1993) . The New York State Prospective Study (Graham et al., 1992) did not find any associations with dietary fibre or vitamin A, but did note a non-significant, inverse association with vitamin C intake.
Vitamin E was unrelated to breast cancer risk in all three cohort studies (Graham et al., 1992; Willett et al., 1992; Hunter et al., 1993; Rohan et al., 1993) . Recently, Lee et al. (1991) proposed that high intake of soy protein may protect against breast cancer. The investigators reported decreasing risk of breast cancer with increasing intake of soy protein among premenopausal Chinese women in Singapore, whose diet is relatively high in soy bean products. Soya beans are a rich source of phyto-oestrogens, and it was suggested that sufficient quantities of these plant oestrogens might partly suppress endogenous oestrogenic activity, thereby reducing the risk of breast cancer (Lee et al., 1991 Tianjin were the first control chosen.
All interviews were conducted in the homes of study subjects by a trained interviewer employing a structured questionnaire. The questionnaires used in Shanghai and Tianjin were similar and covered demographic characteristics, height and usual adult weight, use of tobacco and alcohol, medical history, use of exogenous hormones, nstrual and reproductive history, usual adult diet and family history of cancer. The non-diet-related information collected has been described in detail previously (Yuan et al., 1988; Wang et al., 1992) . In Shanghai, the usual frequencies and amounts of consumption of 63 food items were obtained during the interview. Intake frequencies were expressed in number of times per day, week, month or year, depending on the subject's choice. The amount of food consumed was given as the market weight (i.e. before cooking and including roughage) of the food eaten per day, week, month or year. Owing to the food rationing system in place in China from 1950 until recently, our study subjects had no difficulty in relating the amounts of their food intake by market weights. This method of obtaining information on intake amount also provided the most direct way of computing nutrient intake since the Chinese Food Composition Tables (Institute of  Nutrition (Breslow and Day, 1980) . Possible heterogeneity between studies was always tested whenever the two study data sets were combined in the analysis. Thee statistical models have been proposed for simultaneously considering the effects of total calories and a nutrient which contributes to calories (Howe, 1989) . Parallel analyses using these three approaches were applied to the various components of energy-generating macronutrients. Results from the different analyses were comparable, and figures shown in this report were taken from the analysis using model 1 as defined m Howe (1989) . Cases and controls also were compared according to their intake levels of individual foods, using both parametric (ttest) However, the dietary fat-breast cancer associations were attenuated when non-dietary nrsk factors for breast cancer were controlled for in the analysis. The increases in adjusted relative risks between the highest and lowest quintiles of intake of saturated and unsaturated fatty acids were reduced to about 20-30% and were not statistically significant (Table  III) .
In contrast, intake of crude fibre, vitamin C and carotene remained significantly and inversely related to breast cancer risk after adjustment for energy intake and other non-dietary confounders (Table III) . Intake of these miicronutrients was highly correlated in our study populations, being closely Diet and breast cancer in China J-M Yuan et al associated with vegetable intake. The correlation coefficient (r) between vitamin C and crude fibre was 0.89, that between vitamin C and carotene was 0.92 and that between crude fibre and carotene was 0.81. Therefore, these three indices are indistinguishable in terms of their impact on breast cancer risk in Shanghai and Tianjin. Of these three nutrients, crude fibre was the only one that exhibited statistically significant associations with breast cancer risk in both Shanghai and Tianjin. Crude fibre was also the nutrient with the strongest biological plausibility as a direct protective factor for breast cancer (see Discussion below). Therefore, crude fibre intake was chosen as the marker for exposure to either one of these three micronutrients in subsequent analyses.
Tables IV and V present the combined effects of intake of fat and crude fibre on the risk of breast cancer in Shanghai and Tianjin respectively. In Shanghai. the risk-enhancing effect of fat consumption was most evident among women in the lowest tertile of crude fibre intake. Similarly, the protective effect of high intake of crude fibre was most evident among subjects in the highest tertile of fat consumption. Women in the lowest tertile of crude fibre intake and highest tertile of fat intake had the highest risk for breast cancer (Table IV) . In Tianjin, at every level of crude fibre intake, breast cancer risk increased with increasing fat consumption.
Similarly. at every level of fat consumption. breast cancer risk decreased with increasing intake of crude fibre. Again, women in the lowest tertile of crude fibre intake and highest tertile of fat intake exhibited the highest level of breast cancer risk (Table V) .
We repeated the above analyses separately for pre-and post-menopausal women. Results were similar for the two groups and similar to the overall findings.
In terms of individual food intake, cases relative to controls, both in Shanghai and Tianjin, had a higher intake of pork and cow milk. and lower intake of green vegetables (Table VI Beef was a rarely consumed food item in both Shanghai and Tianjin. Consumption of chicken and fish was more common, but neither was related to breast cancer risk in either study area. In Shanghai only. cases consumed significantly more eggs than controls.
In both Shanghai and Tianjin, tofu consumption was 
.... CA cn > >~~~~~~~ similar between cases and controls. Consumption of soy milkl also showed little difference between cases and controls. Tofu was the major source of soy protein in Shanghai, whereas in Tianjin soy milkl was the major source.
Use of cooking oils was similar between cases and controls in both locations. Use of alcohol was uncommon among women in Shnghai and Tianjin, and there was no association with breast cancer in these limited data. Fresh fruits or juices were not readily available and thus were infrequently consumed in both locations.
Our dietary questions were designed to include all common foods in the local diet as well as local foods rich in any of the nutrients of interest. The two questionnaires have not been subjected to formal validation tests (such as comparison to a (Hunter and Willett, 1993) . Our data are compatible with the null hypothesis (none of the dietary fat/breast cancer associations after adjustment for energy intake and confounding factors was statistically significant), but could be interpreted to support a weak, positive association between fat intake and breast cancer risk within the range of exposure studied (ranging from a mean of 15% of total caloric intake among Shanghai women in the lowest quartik category to a mean of 35% among Tianjin women in the highest quartile group). These levels of exposure are considerably lower than those experenced by Western women, who were the subjects of the published cohort results (Hunter and Willett, 1993) . Our data strongly suggest that a diet high in food sources rich in fibre, carotene and vitamin C within the range of exposure studied protects against breast cancer. It has been suggested that endogenous oestrogens excreted via the bile are more readily metabolised and reabsorbed from the gut when the lumen contains little or no fibre. Thus, a woman on a low-fibre diet would experience greater exposure to endogenous oestrogen than a woman on a high-fibre diet (Sharpe and Skakkabaek, 1993) , thereby possibly resulting in a higher breast cancer risk (Henderson et al., 1991) . Vitamin C and carotene are antioxidants that have been shown to protect against cancer in animals and humans, although information specific for breast cancer is relatively scant (Hunter and Willett, 1993) . It is also possible that other ingredients present in Chinese green vegetables are responsible for the observed protective effect of this food group against breast cancer development.
